Background
Systematic data on the epidemiology of juvenile idiopathic arthritis (JIA) in Poland are not available. The incidence rate of JIA in Poland is estimated at 5-6 per 100 000 children [1] [2] [3] . Treatment of children with JIA mostly relies on nonsteroidal anti-inflammatory drugs (NSAIDs), corticosteroids, and disease-modifying antirheumatic drugs (DMARDs). For patients who do not adequately respond to conventional treatment, anti-TNF-a agents are an important alternative. The introduction of anti-TNF drugs into the treatment of rheumatic diseases has created the need for long-term monitoring of patients and, as a result, a number of JIA registries have been established across Europe (ie, in Germany [4] [5] [6] , the Netherlands [7] , the Czech Republic, France, Spain, Sweden, and Great Britain) [8] . In 2003, at the initiative of the Polish Society for Rheumatology, a JIA registry was set up in Poland.
Material and Methods
The registry, which started out with 4 centers and was later extended to 15 centers, is a secured web-based platform collecting data on patients fulfilling the JIA criteria of the International League of Associations of Rheumatology (ILAR) [9] and qualifying for anti-TNF treatment according to the requirements of the Polish Program for JIA funded by the National Health Service. To be eligible for treatment, patients with JIA had to be 4-17 years old and unresponsive or intolerant to methotrexate. Written informed consent regarding the processing and publication of anonymized medical data was obtained from each patient's parent or legal guardian before inclusion into the registry. Data entry was done by rheumatology specialists at the baseline visit, at 1 and 3 months, and every 6 months thereafter. During each visit, the treating physician completed a 35-item questionnaire. The patients' disease histories, as well as any previous and current treatments for JIA, were recorded. For rheumatologic follow-up, the following disease activity data were collected [10] :
• Physicians' global assessment of disease activity using a visual analogue scale (VAS) from 0 cm (inactive) to 10 cm (very severe); • Patient or parent global assessment using a VAS from 0 cm (inactive) to 10 cm (very severe); • Physical functioning assessed using the Child Health Assessment Questionnaire (CHAQ) on a scale from 0 to 3; • Number of joints (n=67) with active arthritis, defined as swollen and/or tender joints with limited range of motion (ROM); • Number of joints (n=67) with limited ROM; • Erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP).
Treatment efficacy was assessed using the American College of Rheumatology (ACR) Pediatric 30, 50, 70, 90, and 100 criteria for improvement [10] . Other efficacy parameters included the duration of morning stiffness and the physician and parent or patient evaluation of treatment efficacy on a visual analogue scale (VAS, 0-10). Safety was assessed by documenting any adverse events (AE) reported throughout the study.
results
Between January 2003 and March 2010, data on 226 patients with JIA treated at 15 specialized pediatric rheumatology centers were collected. Of the 15 centers, 7 included more than 30 patients. Thirty-eight patients were excluded from the statistical analysis due to incomplete data (no data on treatment (n=27), unclear reports (n=4), and treatment with another TNF-a inhibitor (n=7).
The demographic and clinical characteristics of the JIA patients enrolled in the registry are summarized in 
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The development of disease activity based on the 6 core set criteria is summarized in Table 2 . A statistically significant improvement in all endpoints was observed as early as 1 month after the initiation of etanercept. Further improvements were observed throughout the first 12 months, followed by stabilization of the disease. For example, the physicians' mean global assessment of disease activity decreased from 7.1 (SD 1.7) at baseline to 5.1 (2.1) at 1 month and 2.9 (1.8) at 12 months, paralleled by a similar decrease in the parent/patient global assessment. The mean number of active joints decreased from 10 (9.9) at baseline to 6.4 (8.9) at 1 month and 2.5 (4.1) at 12 months. Similar improvements were achieved in the severity of other disease activity parameters ( Table 2 ). The mean duration of etanercept treatment was 25.1 (18) months (range, 1-71 months).
At 1 month, ACR 30, 50, 70, 90, and 100 improvements were achieved in 61.5%, 35.8%, 16.8%, 5.6%, and 3.9% of patients, respectively (Table 3) . By 12 months, approximately 90% of the patients had achieved a 30% improvement, a proportion that was sustained through 48 months. No improvement of at least ACR 30 at 1, 3, and 12 months was observed in 38.5%, 18.6%, and 9.5% of patients, respectively. Figure 1 illustrates ACR improvements by JIA subtype. The ACR improvement was accompanied by significant improvements in the duration of morning stiffness and in the physician, parent, and patient assessments of treatment efficacy (Table 2) .
Complete remission, equivalent to ACR 100 improvement, was observed in 15%, 19.1%, and 23.7% of the patients at 3, 12, and 48 months, respectively. The complete remission resulted in discontinuation of etanercept treatment in 23 (12%) patients, with 4 patients subsequently relapsing. In 9 patients, etanercept was discontinued due to a lack of efficacy, and in 7 patients it was discontinued for other reasons (eg, family reasons, organizational reasons, or lack of approval for the continuation of treatment by the Polish National Health Service). Eight patients (4.3%) were withdrawn from the study upon reaching adult age. Overall, the reasons for discontinuation were documented in 51/188 patients (27.1%) ( 
discussion
The Polish registry was set up to collect data on patients with JIA treated with anti-TNF drugs and to establish a consistent system for the evaluation of JIA patients cared for by pediatric rheumatologists. Inclusion of patients into the registry was not obligatory, which therefore covered approximately 85% of the Polish JIA population treated with anti-TNF agents. All Polish regions are represented in a balanced manner. The first patients treated with anti-TNF treatment were included in 2003, the year when etanercept was registered.
The results of this analysis were compared with the German registry, because it is the one most similar to the Polish registry in terms of geographic location and patient characteristics. The number of patients is lower than in the registry reported by Horneff et al. [4] [5] [6] , consistent with the size of the populations of the countries investigated. In both registries, efficacy was measured by ACR Pediatric and showed consistent improvements after 1, 3, and 6 months. The results are comparable except ACR 70, with the number of patients achieving ACR 70 after 1, 3, and 6 months being lower in the Polish registry (17%, 28%, and 36%, respectively) than in the German registry (30%, 38%, and 52%, respectively). This may be due to the longer duration between the onset of JIA symptoms and the initiation of treatment with etanercept in the Polish than in the German study.
The proportion of patients with non-systemic JIA withdrawn due to a lack of efficacy was comparable in both observational studies (4% in the German and 3.1% in the Polish registry). The proportion of patients with systemic JIA withdrawn due to a lack of efficacy differed between studies, being 50% lower in the Polish (14.3%) than among the German patients (26%). This difference may be due to the fact that the Polish patients with systemic JIA were treated for longer durations, resulting in improvements later in the course of treatment; these patients perceived even small symptom improvements as a benefit and therefore continued treatment.
Overall, the results of our study are consistent with those published by Horneff et al. [5, 6] ,the authors of the German and Austrian registry. Table 5 . Adverse events (AEs): numbers and rates per patient year over up to 6 years of anti-TNF treatment in combination with DMARDs (n=188).
* Serious AE (n=6); ** occurred before the initiation of anti-TNF treatment.
Special Report Med Sci Monit, 2011; 17(12): SR35-42 had polyarticular JIA (27%), enthesitis-related JIA (27%), and oligoarticular JIA (25%). The authors found a similar efficacy and tolerability of etanercept in both groups of patients. The disease activity parameters decreased considerably during treatment, both in the etanercept plus methotrexate and in the etanercept monotherapy groups. ACR 30, 50, and 70 improvement at 12 months was achieved in 81%, 74%, and 62%, respectively, of the patients receiving etanercept plus methotrexate and in 70%, 63%, and 45%, respectively, of the patients receiving etanercept alone [6] .
In the entire group of 604 patients, there were 25 SAEs related to infection and 23 SAEs unrelated to infection. In the group of patients receiving combination treatment with etanercept and methotrexate, 3 cases of cancer were reported. In the etanercept monotherapy group, 1 infectious and 3 non-infectious SAEs were reported. No cases of cancer were observed. The risk of SAE was low in the etanercept plus methotrexate combination treatment group (0.05 per patient year) and was even lower in the etanercept monotherapy group (0.01 per patient year). According to the authors, the tolerability of both treatment regimens was comparable [5, 6] .
Our results are also consistent with those published by Lovell et al. [11] [12] [13] , Prince et al. [7] and others [14, 15] , both in terms of the degree and duration of the statistically significant improvement in the clinical and laboratory manifestations of the disease. The longest (8-year) observation related to JIA treatment with etanercept has been presented in several reports by Lovell et al. [11] [12] [13] . Their study initially enrolled 69 patients with a diagnosis of polyarticular JIA and insufficient response to methotrexate. The efficacy of treatment was assessed using ACR 30, 50, 70, 90, and 100 criteria. Safety was assessed by recording serious adverse events ACR 70 improvement was achieved by 100% of the patients treated for the full 8 years (11 out of 11), while 61% achieved ACR 70 improvement in the entire group continuing in the study and irrespective of the duration of followup. In the entire group of patients (n=69) included in the efficacy analysis, ACR 30, 50, 70, 90 and 100 improvement was observed in 83%, 77%, 61%, 41%, and 18% of the patients, respectively. According to the authors, the improvement did not decrease with the duration of follow-up. Only 7 patients were withdrawn due to a lack of efficacy. In most children, previous glucocorticosteroids could be discontinued, with a low dose of methotrexate. Sixteen subjects developed 39 SAEs, and the risk of an SAE was 0.12 per patient-year. The risk of serious infections was low. No cases of tuberculosis, opportunistic infections, cancer, lupus, or demyelinization were reported. The authors concluded that long-term treatment with etanercept was effective and safe over the 8 years of follow-up, and that the number of SAEs did not increase with the duration of the follow-up.
The Dutch registry on JIA treatment with etanercept included 146 patients with JIA [7] . The mean duration of followup (from the diagnosis) was 2.5 years (0.3-7.3 years), and the duration of etanercept treatment was 1.7 years (0.1-6.8 years). The observation included patients with all clinical forms of JIA, with most patients presenting with systemic JIA (27%), polyarticular JIA (46%; rheumatoid factor (RF) negative, 8%; RF-positive, 38%), and extended oligoarticular JIA (19%). Most patients (77%) showed an ACR 30 response as early as 3 months after the start of treatment, and the improvement was maintained in most of them. Patients with systemic disease required longer periods of treatment.
Complete remission rates were 38% in the systemic JIA subgroup, 32% in the extended oligoarticular JIA subgroup, 38% in the RF-negative polyarticular JIA subgroup, and 36% in the RF-positive polyarticular JIA subgroup. The risk of SAEs was low (0.029 per patient year). Thirty-nine children (27%) developed adverse reactions, including injection-site reactions, nausea, headache, and concentration problems. Non-serious infections were reported in 17 children, severe gastrointestinal infections in 4, sarcoidosis in 2, immune intestinal diseases in 2, and epilepsy in 1 child. Three patients with systemic JIA died. Treatment in these patients was discontinued due to the lack of efficacy no later than 8 months before death.
One of these children died in the course of tuberculosis after another biological agent -interferon -was started, the second child died from generalized infection during immunosuppressant treatment, and the third child died, most probably, from macrophage activation syndrome [7] .
It is worth emphasizing that ACR 30, 50, and 70 after 12 months of combination treatment in our study were 90.5%, 86.5%, and 53.9%, respectively; comparing well with the results reported by Horneff et al. [6] . By 3 months, 81.4% of our patients had achieved an ACR 30 response, which is similar to the results obtained in the Dutch registry [7] . A complete remission at 12 and 24 months was seen in 19.1% and 26.3% of our entire patient sample, respectively. In patients with systemic JIA, remission rates at 12 and 24 were only 9% and 7%, respectively. This difference may be explained by the longer duration of the disease before anti-TNF treatment was started (mean, 52 months) and the selection of patients resistant to multiple DMARDs (72% of the patients had received 4 or more DMARDs). The rate of infectious and non-infectious SAEs was 0.02 per patient-year.
This registry has allowed us to collect multi-directional data about our patients treated with anti-TNF agents. These data will enable future analysis of the safety and efficacy of etanercept, as well as an assessment of the quality of the patient's life. An analysis of the impact of disease and therapy on patient growth will be also possible. Finally, the registry can be of assistance in determining the cost-benefit ratio of treatment with anti-TNF agents. The growing number of national registries will become a future source of reliable data on treatment with biological agents and their long-term effects. The great advantage of registries is their uniformity and fast data collection and transfer, enabling instant data analysis and facilitating comparison of data from different registries.
conclusions
Etanercept treatment in patients with various subtypes of JIA resistant to conventional DMARD treatment resulted in a significant and long-lasting improvement in disease activity. Combination treatment with etanercept and a DMARD was well tolerated.
